here is an increasing recognition that chronic pain (CP) is a multifaceted disorder associated with considerable disability, burden to the patient, the health care system and society overall (1). Recently, there has been an increased recognition of pain management as a fundamental human right (2,3). Health care planners throughout the developed world have been exploring a variety of delivery models to address CP and reduce its impact (4). To effectively plan and evaluate system changes, an accurate picture of the prevalence of CP is needed.
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How Prevalent Is CP?
While CP is known to be relatively common, published population prevalence estimates have been highly variable. In a systematic review of epidemiological studies of CP among adults, Verhaak et al (5) reported a range of estimates (from 2% to 40%) across 15 studies. They suggested that this variability might be due to differences in the population and mode of data collection. Thus, 13 studies were general population surveys, while two were primary health care surveys, and the data collection methods used in the individual studies included telephone survey (three studies), postal questionnaire (six studies), interview (three studies) and expert assessments (three studies).
Nickel and Raspe (6) conducted a qualitative systematic review on the epidemiology and use of services in treating CP that included 17 epidemiological studies (including many also reviewed by Verhaak et al [5] ). The prevalence estimates for CP ranged from 7% to 55.2%. These authors also extracted information about demographic variables from individual studies. The frequency of CP appeared to increase with age, with a peak between 45 and 65 years of age, and higher prevalence was found among women. Because of the heterogeneity in the studies in population characteristics, modes of data collection, and definitions of CP, the authors chose not to combine results into a single prevalence estimate.
Ospina and Harstall (7) conducted an additional systematic review on 13 studies published between 1991 and 2002. Prevalence estimates of CP ranged from 11.5% to 55.2%. Studies were examined according to population characteristics, sample size, response rate, but also according to the definition of CP, in the hope of characterizing prevalence estimates according to the properties of the studies. Twelve studies had been conducted in nine different countries on four continents, and one was multinational, with collaborating centres in 16 countries on four continents. Eleven studies surveyed the general population and two studies surveyed populations receiving care in primary care 
BaCkgrounD:
While chronic pain appears to be relatively common, published population prevalence estimates have been highly variable, partly due to differences in the definition of chronic pain and in survey methodologies. oBJeCtIves: To estimate the prevalence of chronic pain in Canada using clear case definitions and a validated survey instrument. MetHoDs: A telephone survey was administered to a representative sample of adults from across Canada using the same screening questionnaire that had been used in a recent large, multicountry study conducted in Europe. results: The prevalence of chronic pain prevalence for adults older than 18 years of age was 18.9%. This was comparable with the overall mean reported using identical survey questions and criteria for chronic pain used in the European study. Chronic pain prevalence was greater in older adults, and females had a higher prevalence at older ages compared with males. Approximately one-half of those with chronic pain reported suffering for more than 10 years. Approximately one-third of those reporting chronic pain rated the intensity in the very severe range. The lower back was the most common site of chronic pain, and arthritis was the most frequently named cause. ConClusIons: A consensus is developing that there is a high prevalence of chronic pain within adult populations living in industrialized nations. Recent studies have formulated survey questions carefully and have used large samples. Unfortunately, a substantial proportion of Canadian adults continue to live with chronic pain that is longstanding and severe. provides one of the most frequently referenced definitions, defining CP as pain that persists beyond the normal tissue healing time (usually taken to be three months) (8) . However, only seven studies provided a definition of CP that could be considered to be comparable with the IASP definition. These differences did not account for the variability in the prevalence estimates across studies.
In an extension to the Ospina and Harstall study using the same search criteria (9) , two additional large scale international surveys were located. Breivik et al (10) conducted a two-stage telephone survey about CP across 15 European countries and Israel. A total of 46,394 individuals (of 67,733 contacted) participated in the first survey. Nineteen per cent of adults 18 years of age or older (mean age 49.9 years) reported experiencing moderate to severe CP lasting more than six months, as defined by ratings of 5 or greater on a 10-point numerical rating scale. Prevalence across countries still differed widely (range: Spain 12% to Norway 30%). Demyttenaere et al (11) asked questions about chronic neck and back pain as part of a face-to-face administration of the Composite International Diagnostic Interview used to examine mental health. The survey was performed in 17 countries in the Americas, Europe, the Middle East and Africa, Asia, and the South Pacific. A subsample of 42,697 (from the total of 85,088 respondents) completed questions about the presence of, or treatment for, chronic back or neck problems in the previous 12 months. Prevalence according to country also differed widely in this study (range: Colombia 9.7% to Ukraine 42.2%), although there was also a wide range of average ages across the countries (35.2 to 51.4 years). These studies strongly suggest that CP prevalence also has a cultural component.
CP PrevalenCe In CanaDa
Prevalence estimates have also varied across studies in Canada. In an early Canadian report, Crook et al (12) estimated that 16% of individuals from a sample of 500 households on the roster of a group family practice had suffered pain within the previous two weeks, approximately two-thirds of these individuals reporting persistent rather than temporary pain.
Birse and Lander (13) reported on a small random digit dial telephone survey of 410 adults with an average age of 40.8 years from Edmonton, Alberta. Of these, 40.4% responded positively to the question "Do you have or have you had since the past six months any pain or discomfort?" Females were 10% more likely to respond positively than males.
Moulin et al (14) surveyed 2012 adults older than 18 years of age from the general population by random digit dial survey. They asked 13 brief questions relating to the origin, duration, and intensity of CP conditions. Of these, 29% reported continuous or intermittent pain lasting six months or longer. Of these, 88% rated the intensity of their pain as 4 or higher on a 10-point scale. Prevalence increased with age from 22% in the 18-to 34-year-old age range, to 39% in the group 55 years of age and older. Females had a 4% higher prevalence rate than males.
Boulanger et al (15) used the same method and questionnaires three years later to survey 1055 adults older than 18 years of age from the general population. This time, 25% of the sample reported continuous or intermittent pain lasting six months or longer. Similar to the earlier survey, 88% rated the intensity of their pain as 4 or higher on a 10-point scale. Again, the prevalence increased with age from 17% in the 18-to 34-year-old age range, to 33% in the group 55 years of age and older, with females having a 5% higher prevalence rate than males. A larger proportion rated their pain as severe (51%) compared with the earlier survey (32%).
Tripp et al (16) report on a random digit dial telephone survey of 1067 southeastern Ontario residents who reported on pain intensity, activity limitation due to interference with activity, disability, and persistence as assessed by a Graded Chronic Pain Scale. Results were reported by gradations defined by cross-classifications of pain intensity, activity limitation and disability. Approximately 16% reported high pain intensity with moderate or greater interference with life activity, while only 24% reported an absence of pain in the past six months. Approximately 49% of those reporting pain reported a persistence of at least 90 days in the previous six months, but this is an overall percentage, and the proportions by CP grade are not reported.
A number of studies have reported CP prevalence in Canada based on responses to the National Population Health Survey (NPHS), a longitudinal health survey of the general population, conducted by Statistics Canada. In this survey, CP is assessed using two questions based on the Health Utilities Index (17) . The first asks about pain intensity on a 3-point scale, and the second about degree of activity limitation due to pain on a four-category scale. While these questions do ask about individuals' usual abilities, rather than short term states, there was no specific temporal criterion for duration or persistence of pain, so the answers to questions would not allow the conclusion that individuals meet the IASP definition of CP. Millar (18) presented a portrait of CP in Canada based on responses to the 1994 wave of the NPHS. Among 16,989 respondents 15 years of age and older from across Canada, 17% reported some level of persistent pain, including approximately 11.9% who reported moderate or greater levels. An age gradient was discovered that ranged from 10% in the 15-to 24-year-old group, to 35% in the 75-year-old age group. Females, on average, reported 5% higher rates consistently at all ages. Schopflocher (19) presented detailed information from a large sample of Albertans about the prevalence and descriptive epidemiology of CP derived from the 1996 wave of the NPHS. In 1996, Alberta commissioned survey responses from an additional sample of Albertans 12 years of age and older (or four to 11 years of age as reported by a parent or proxy). The total sample size was 15,535. This study used a crossclassification of the questions about pain intensity and degree of activity limitation due to pain to distinguish four levels (mild, mild to moderate, moderate, and severe) of CP. Overall, 3.95% were consider to have mild CP, 2.58% to have mild to moderate CP, 2.35% to have moderate CP and 2.28% to have severe CP. The remaining 88.8% reported no pain. (The inclusion of children and/or youth will have the effect of lowering the apparent population prevalence from what it would be for an adult-only population) Age-sex relationships were also examined. The prevalence of pain increases markedly with age (from <6% at age 18 to 18% at age 65 in males and 24% in females), and females are more likely to suffer CP than are males at every age older than 18 years. Van Den Kerkhof et al (20) presented an analysis of an unreported number of respondents to the 1996 wave of the NPHS from across Canada who were 25 years of age or older. CP was defined using only the first pain question. Overall, the prevalence of CP was 15.1%. Of these, 28.9% reported mild intensity, 54.4% reported moderate intensity, and the remaining 16.7% reporting severe intensity. Female CP prevalence was higher than male CP prevalence at each age, and increased steadily from 9.8% at ages 25 to 34 years, to 28.7% at 75 years of age and older. Male CP prevalence also increased steadily from 8.1% at 25 to 34 years of age, to 27.1% at 75 years of age or older. Rashiq and Dick (21) also reported an analysis of 69,345 respondents to the 1996 wave of the NPHS from across Canada who were 15 years of age or older. CP was also defined using only the first pain question. Overall, the CP prevalence was 14%. (The inclusion of children and/or youth will have the effect of lowering the apparent population prevalence from what it would be for an adult-only population) Prevalence according to age and sex was the same as previously reported by Van Den Kerkhof et al (20) , with the addition of a prevalence of 6.6% for the age category 15 to 24 years of age.
The variability among the Canadian estimates (from 16% to 41%), while slightly narrower than the ranges from systematic reviews reporting international data (5-7), was also most likely due to differences between studies in populations, samples, methods of data collection and definitions of CP.
In summary, there has been substantial variability in reported CP prevalence estimates that may be largely attributable, at least, to differences in study methods including the following:
• the populations chosen for study (eg, general population versus primary care); • mode of data collection; • demographic characteristics of chosen participants including especially age but also including sex, income and levels of comorbidity; • the specific questions asked and their use in defining CP; and • cultural contexts and regional differences.
The single most important recommendation for the research agenda (5-7) has been to conduct concurrent, prospective epidemiological studies to estimate the CP prevalence using a well-defined population, clear case definitions, and well-validated and reliable data collection tools.
In the present study, we administered a survey to Canadian adults using the same screening questionnaire used by Brevik et al (10) and the same detailed criteria for establishing the presence of CP.
MetHoDs

Design
Two independent telephone surveys were conducted by Nanos Research, a Canadian market research company, using random-digit dialing in October 2007 and October 2008.
Participants
Participants were recruited from six separate regions in Canada. For each survey, 400 participants were recruited from each of Ontario and Quebec, and 300 were recruited from each of four other regions (Atlantic provinces, Prairie provinces, Alberta and British Columbia). Only participants who reported being 18 years of age or older, and reported suffering from pain from an illness, accident or medical condition (question S55) were included. Sample sizes for each survey were chosen so that the 95% CI for national estimates would be ±2% or less. The allocation of sample to regions is sufficient to ensure that the CI would be ±6% or less. The response rate for the 2007 survey was 22.0%; the response rate for the 2008 survey was not available.
Measures
A screening questionnaire, similar to the one used by Brevik et al (10) , was used. It consisted of 12 questions to assess the prevalence of CP, age and sex of respondents, the duration and frequency of pain, the intensity of pain during the last episode, and the location and cause of the pain (Appendix). Questionnaire administration lasted approximately 5 min. analysis All data analysis was conducted using SPSS version 18 (IBM Corporation, USA) on an SPSS data file provided by Nanos Research.
Data preparation
Because the six regions differ dramatically in population, the survey was weighted to enable national prevalence estimates to be calculated. Poststratification adjustments were applied for six age groups (18 to 25, 26 to 35, 36 to 45, 46 to 55, 56 to 65 and 66 years of age and older) and two sex groups within each of the six regions. All population data were retrieved from population estimates for the fourth quarter of 2008 from Statistics Canada (22) .
Bootstrap weights were calculated to facilitate data analysis according to methods described by Yeo et al (23) . These weights allowed consistent estimates of variability (standard errors and CIs) to be calculated in all analyses using bootstrap analysis procedures.
Calculation of prevalence
Because the number of adults older than 18 years of age in households in which no adults reported suffering from pain (question S3) was not recorded in the 2007 survey, these data were imputed from data collected in the 2008 survey, and the data from the two surveys were analyzed together. Also, the calculation of prevalence required assumption-based data imputation because a full household roster of individuals' age, sex and pain status was not collected. (First, this restricts the ability to estimate age-and sex-specific prevalence. The required assumptions are stringent: namely, that those individuals not interviewed both in no-pain households and in pain households had age, sex and pain status distributions identical to the respondents. Second, in estimating overall prevalence, the precision of estimates is lessened because region-specific weights were imputed for enumerated non-respondents but age-sex poststratification weights could not be applied. Third, while the pain status [ie, no pain] could be imputed for individuals in no pain households, the pain status of other household members in pain households [as enumerated in question S4] required imputation on the assumption that the same proportion of them would have had a particular pain status as those who answered the survey questions.) results Table 1 summarizes the estimated prevalence of CP according to whether individuals met successive criteria embedded within the questionnaire. Thus, more than 44% of individuals considered themselves as suffering from pain due to illness, accident or a medical condition. However, only approximately 19% of individuals met all of these criteria for suffering from CP. Table 2 presents the prevalence estimates according to region. The Atlantic region had the highest prevalence of CP, while Ontario and Quebec, the most populous provinces, had the lowest rates of CP. Because the CIs for all regions overlap the CI for the country as a whole, it is possible that the apparent differences between the regions were due to sampling variations. Table 3 presents the prevalence estimates according to age group. Despite the caveats regarding the estimation of age specific rates of CP (see Calculation of prevalence), the data strongly suggest that rates of CP were higher in older adults, and that females had higher rates at older ages compared with males. Table 4 presents the duration of CP for respondents who reported a pain severity of 5 or more during their last episode. While the largest number had been suffering from CP for more than 20 years, approximately 40% had been suffering from CP for between two and 10 years. Table 5 presents the severity of pain reported by respondents during the most recent episode. While there was a decline in the number who reported higher severities, almost one-third of those who suffered from CP reported severity levels of 8, 9 or 10. Suffering several times a week or more (S10) 24.9 (23.4-26.3) With an intensity last time of 5+ (on a 0-10 scale) (S11) 18.9 (17.8-20.0) Table 6 summarizes the most commonly reported primary body sites for CP. The lower back was, by far, the most frequent locus of CP among Canadian adults. Table 7 presents the corresponding data when multiple sites were tabulated. The lower back remained a locus of pain for the largest number of individuals; more than one-third of those suffering from CP experienced lower back pain. Table 8 presents the most commonly reported causes of pain. Arthritis and joint pain were the most frequently mentioned causes of CP.
DIsCussIon
The current study, once again, demonstrates that CP is a frequent complaint among Canadian adults. However, it is unique among Canadian studies because, in line with previous recommendations (5) (6) (7) , it uses a specific, detailed and sequential definition of CP ( Table 1 ) that shows that the prevalence estimates declined as progressively more stringent criteria were applied. These data may provide insight into the different, often higher, prevalence estimates reported in other studies in which less-stringent definitions of CP have been used.
Overall, the prevalence estimates from the current study were comparable with, although slightly higher than, those reported for Canadians in large survey samples of the general population using a less precise definition of CP (18-21).
Furthermore, the estimated Canadian CP prevalence fell almost precisely at the overall mean reported using the identical survey questions and criterion for CP by Brevik et al (10) , as well as at the median of the CP estimates for the European countries surveyed. Similarly, despite a slight difference in the methodology for determining the body site for pain, the rank ordering of sites was very similar to those from the Breivik et al study, although European subjects reported greater frequencies of head pain and joint pain than did Canadians. A similar rank ordering was also observed among self-reported causes of pain, most notably among the three largest causes of CP (arthritic pain, back and spine pain and pain due to trauma) even though both the method of collecting information and the method of classifying causes were different across the studies. Table 6 Primary anatomical site of pain among chronic pain sufferers Site % (95% CI) Back -lower back 22.3 (19.7-24.9) Back -upper back 9.5 (7.5-11.6) Knee 9.5 (7.6-11.4 16.3 (9.9-22.7) 26 to 35 17.4 (13.3-21.5) 36 to 45 19.2 (16.2-22.2) 46 to 55 23.4 (20.4-26.3) 56 to 65 28. 6 (25.0-32.1) 66 and older 31. 5 (28.1-34.8) Male 18 to 25 17.3 (10.5-24.2) 26 to 35 15.3 (11.5-19.1) 36 to 45 22.0 (18.7-25.4) 46 to 55 22.8 (19.7-25.9) 56 to 65 22.0 (18.6-25.4) 66 and older 22.2 (18.6-25.8) As in all telephone surveys, the present study had limitations related to the self-reporting of health. These included the ability of subjects to accurately recall diagnostic labels as well as the frequency and timing of events (including health service use). Alternative methodologies including chart reviews, in-person interviews and physical examinations, while bypassing the issue of subject recall, have important limitations of their own including dramatically increased cost and additional sampling biases. The present study also presented an interesting methodological challenge related to the 2007 data collection cycle in which data on the number of residents of 'non-pain households' was not recorded. The oversight was corrected in the 2008 cycle and well established procedures were applied to allow data from both cycles to contribute to the results. Overall, the current study adds to the growing literature on CP prevalence both through the use of recognized population sampling methods and through replication of the essential elements of a large and well-constructed European study.
ConClusIon
The present study adds to a growing consensus about the high prevalence of CP within adult populations in industrialized nations when the prevalence questions are carefully formulated and administered to large samples. Unfortunately, it also calls attention to the fact that a substantial proportion of Canadian adults live with CP that is longstanding and severe. Arthritic and joint pains 36. 2 (33.0-39.4) Spine pain including neck, thoracic and lower back 20.4 (18.0-22.9) Trauma including osteoporosis, 15.0 (12.6-17.4) Other pain syndromes 6.0 (4.6-7.5) Nerve/neuropathic pain syndromes incl. post surgical 4.6 (3.4-5.9) Headaches 4.2 (2.8-5.6) Muscle pain syndromes including fibromyalgia 3.5 (2.3-4.6) Abdominal and visceral pains including angina 1.8 (1.0-2.6) No answer 8.2 (6.5-10.0) Hello, my name is_____________ from Nanos Research . We are conducting important health care research on issues related to pain, and we would like to include your opinions. May I ask you some background questions to determine if you qualify for our study? S1. 
